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7.2. Management of Water
hyacinth, E;chhorn;a
crass;pes in Lake Victoria
Basin
T. K. Twongo and F. M. Wanda
Introduction
Water hyacinth is a free-floating waterweed native to the
Amazon River Basin in South America. In its native range,
water hyacinth is not an environmental problem, although
the weed is one of the most invasive alien plants in
freshwater environments. Water hyacinth has the potential
to become invasive through fast vegetative reproduction
and rapid growth to accumulate huge biomass and
extensive cover in freshwater environments.
Over the last 150 years water hyacinth has invaded most countries in the tropics
and sub-tropics, introduced by man, mainly for ornamental purposes. Such
introductions led to the infestation of most freshwater-ways in the southern United
States of America, parts of Australia, the pacific islands, and most countries in
Asia and Africa.
The extensive tightly packed mats of water hyacinth are often associated with
devastating socio-economic and environmental impacts. Invasion by the weed
has, therefore, often generated urgent costly problems associated with the weed
biomass and its management. A classic example of such problems was triggered
by the invasion and proliferation ofwater hyacinth in the Lake Victoria Basin during
the 1980s (Freilink 1989, Taylor 1993, Twongo et a/., 1995). The weed infestation
marked the beginning of a decade of intensive and systematic campaign by the
three riparian states (Kenya, Tanzania and Uganda) to bring weed proliferation
under control. The discussions in this Chapter span over ten years of dealing with
the challenges paused by the imperative to manage infestations ofwater hyacinth
in the Lake Victoria Basin. The challenges included the need to understand the
dynamics of water hyacinth infestation; its distribution, proliferation and impact
modalities; and the development and implementation of appropriate weed control
strategies and options. Most specific e2<amples were taken from the Ugandan
experience (NARO, 2002).
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I n v a s i o n a n d d i s t r i b u t i o n o f W a t e r h y a c i n t h
W a t e r h y a c i n t h i s s a i d t o h a v e i n v a d e d t h e A f r i c a n c o n t i n e n t f o r t h e f i r s t t i m e v i a t h e
R i v e r N i l e B a s i n i n E g y p t b e t w e e n 1 8 7 2 a n d 1 8 9 2 ( G o p a l a n d S h a r m a 1 9 8 1 ) . I t i s ,
h o w e v e r , u n l i k e l y t h a t t h e i n i t i a l i n v a s i o n i n E g y p t w a s t h e s o u r c e o f s u b s e q u e n t
o u t b r e a k s i n m o s t o t h e r p a r t s o f A f r i c a , i n c l u d i n g E a s t A f r i c a b e c a u s e s u s t a i n e d
u p s t r e a m t r a n s l o c a t i o n o f t h e w e e d a l o n g t h e N i l e w o u l d h a v e b e e n d i f f i c u l t . W a t e r
h y a c i n t h w a s f i r s t r e p o r t e d i n t h e n a t u r a l w a t e r s y s t e m s o f E a s t A f r i c a i n T a n z a n i a ' s
R i v e r S i g i i n 1 9 5 5 a n d e n t e r e d t h e P a n g a n i R i v e r a r o u n d 1 9 5 9 . T h e w a t e r w e e d w a s
r e p o r t e d i n L a k e K y o g a ( U g a n d a ) , L a k e N a i v a s h a ( K e n y a ) a n d L a k e V i c t o r i a ( s h a r e d
b y K e n y a , T a n z a n i a a n d U g a n d a ) , a t a b o u t t h e s a m e t i m e i n t h e l a t e 1 9 8 0 s ( H u r l e y "
1 9 9 3 ) . T h e s o u r c e o f t h e i n f e s t a t i o n s i n t h e n a t u r a l w a t e r b o d i e s o f E a s t A f r i c a w a s ,
p r o b a b l y , p o t t e d o r n a m e n t a l w a t e r h y a c i n t h .
T h e i n i t i a l i n f e s t a t i o n w i t h w a t e r h y a c i n t h i n t h e n a t u r a l w a t e r w a y s o f t h e L a k e V i c t o r i a
B a s i n w a s t r a c e d t o t h e u p p e r w a t e r s h e d o f R i v e r K a g e r a ; a n d t h e l i k e l y u p s t r e a m
l o c a t i o n o f t h e i n v a s i o n s o u r c e w a s R u h e n g e r i i n n o r t h e r n R w a n d a , i n a t r i b u t a r y o f
t h e N y a b a r o n g o R i v e r . O n c e i n t h e K a g e r a R i v e r s y s t e m , e s t a b l i s h m e n t a n d
d i s t r i b u t i o n o f w a t e r . h y a c i n t h d o w n s t r e a m o c c u r r e d r a p i d l y f a c i l i t a t e d b y t h e r i v e r
c u r r e n t , e s p e c i a l l y d u r i n g t h e r a i n y s e a s o n . T h e w e e d e n t e r e d L a k e V i c t o r i a f r o m
R i v e r K a g e r a b e t w e e n 1 9 8 7 a n d 1 9 8 8 ( M a l l y a 1 9 9 9 ) . T h e d i s p e r s a l o f w a t e r
h y a c i n t h a l o n g t h e s h o r e s o f L a k e V i c t o r i a w a s s o f a s t i n v i e w o f t h e v a s t s i z e o f
t h e l a k e ( 6 8 , 8 0 0 k m
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) a n d t h e c o n v o l u t e d f o r m a t i o n o f i t s s h o r e s , p a r t i c u l a r l y a l o n g
i t s n o r t h e r n , w e s t e r n a n d s o u t h e r n m a r g i n s . T h e w e e d w a s f i r s t r e p o r t e d i n t h e
E n t e b b e z o n e o f t h e l a k e s h o r e s i n U g a n d a i n 1 9 8 9 ( T a y l o r 1 9 9 3 ) . W a t e r h y a c i n t h
w a s f i r m l y e s t a b l i s h e d i n m o s t s u i t a b l e l i t t o r a l e n v i r o n m e n t s a l o n g t h e s h o r e s o f
L a k e V i c t o r i a i n U g a n d a b y t h e e n d o f 1 9 9 1 ( T a y l o r 1 9 9 3 ; T w o n g o 1 9 9 6 ) . W a t e r
h y a c i n t h r e a c h e d t h e e a s t e r n s h o r e s o f L a k e V i c t o r i a i n T a n z a n i a d u r i n g 1 9 9 0 .
T h e w e e d s p r e a d i n t o t h e K e n y a w a t e r s ( W i n a m G u l f ) o f L a k e V i c t o r i a f r o m U g a n d a
b e t w e e n 1 9 9 1 a n d 1 9 9 2 . T h e i n f e s t a t i o n w a s p r o b a b l y d i s t r i b u t e d a l o n g t h e e n t i r e
s h o r e l i n e o f K e n y a w i t h i n t w o y e a r s . T h e r a p i d s p r e a d o f w a t e r h y a c i n t h a r o u n d
t h e s h o r e s o f L a k e V i c t o r i a w a s f a c i l i t a t e d b y a c o m b i n a t i o n o f w i n d p a t t e r n s
i n c l u d i n g t h e d i u r n a l l a n d a n d s e a b r e e z e , v a r i o u s l o c a l w i n d s a n d t h e p r e v a i l i n g
w i n d s e s p e c i a l l y t h e S o u t h E a s t T r a d e w i n d s ( i n U g a n d a ) ; a n d b y w a t e r c u r r e n t s .
P r o l i f e r a t i o n a n d r e d i s t r i b u t i o n o f w a t e r h y a c i n t h
P r o l i f e r a t i o n a n d r e d i s t r i b u t i o n o f w a t e r h y a c i n t h i n t h e L a k e V i c t o r i a b a s i n w a s
d i s c u s s e d w i t h r e s p e c t t o t h e p r o c e s s e s i n t h e K a g e r a R i v e r , t h e m a i n l a k e a n d o t h e r
a f f l u e n t r i v e r s , w h e r e i n f e s t a t i o n s d o n o t c o v e r l o n g d i s t a n c e s u p s t r e a m . N u t r i e n t s
e s p e c i a l l y p h o s p h o r u s a r e k n o w n t o d r i v e p r o l i f e r a t i o n o f w a t e r w e e d s . I n d e e d i t i s
o f t e n s a i d t h a t t h e a p p e a r a n c e o f w a t e r w e e d s e s p e c i a l l y w a t e r h y a c i n t h i n a w a t e r
C h a l l e n g e s f o r M a n a g e m e n t o f t h e F i s h e r i e s R e s o u r c e s ,
B i o d i v e r s i t y a n d E n v i r o n m e n t o f L a k e V i c t o r i a
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system, is an indication of enrichment with nutrients. Attempts are made to highlight
the link between environmental factors especially the main limiting nutrient, phosphorus,
and the proliferation ofwater hyacinth in the Lake Victoria Basin.
Proliferation and redistribution in the Kagera River
River Kagera, the initial source of water hyacinth infestation in Lake Victoria, has
several zones of very active weed proliferation. They include the low lying floodplains
between the confluence of the Nyabarongo and the Akanyaru tributaries and the
confl uence of main Kagera River and the Ruvuvu tributary (also referred to as Ruvubu)
in southem Rwanda; the floodplains along the eastem border of Rwanda with Tanzania;
and the lower river valley of the Kagera on its final leg to Lake Victoria (Twongo et al.,
2002; Fig 7.2.1). Weed proliferation occurs at the low-lying zones of the riverbanks
and in the numerous water pools and small lakes strewn about especially in the
floodplain zone in southern Rwanda. Proliferation of water hyacinth in River Kagera
occurred almost all year round but it was more intense during the drier months when
the water level of the river receeded to allow fixed weed mat formations. Large quantities
ofwater hyacinth biomass were continuously dislodged, especially at the onset of the
rainy seasons, and translocated downriver. The Kagera River was, therefore, a constant
source of large quantities of water hyacinth biomass into Lake Victoria. The magnitude
of the biomass was, however, not accurately determined.
Water quality data from various zones of River Kagera suggested that the relatively high
content of phosphorus in the river (>25 mg 1-1 of SRP) was responsible for the continuous
proliferation of luxurious water hyacinth (Twongo et al., 2002). Lakes Ihema and Mihindi in the
eastern floodplains, which are only temporarily connected to the main river channel during
peak floods (see Fig 7.2.1), recorded significantly lower levels of SRP (12 and 11.3mg 1-1).
The two little lakes had only sparsely distributed stunted water hyacinth mats. The absence
of water hyacinth from River Ruvuvu only about 500m from its confluence vi/ith the heavily
weed infested main Kagera arm (see Fig 7.2.1), was striking. It was attributed to the
comparatively much lower conductivity (49.5IJS cm-1 ) of River Ruvuvl.1as compared to that
, of the main Kagera arm (173. 3IJS cm-1).
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F i g . 7 . 2 . 1 . T h e K a g e r a R i v e r s h o w i n g t h e d i s t r i b u t i o n o f w a t e r h y a c i n t h ( f r o m T w o g o e l a l 2 0 0 2 ) .
P r o l i f e r a t i o n a n d r e d i s t r i b u t i o n i n L a k e V i c t o r i a
T h e n u m e r o u s s h e l t e r e d b a y s a n d i n l e t s t y p i c a l o f t h e s h o r e l i n e o f L a k e V i c t o r i a ,
e s p e c i a l l y , i n t h e U g a n d a n s e c t o r , w e r e t h e i n i t i a l h a b i t a t s f o r w i d e s p r e a d
e s t a b l i s h m e n t a n d p r o l i f e r a t i o n o f w a t e r h y a c i n t h ( T w o n g o e t a l . , 1 9 9 5 ) . I n U g a n d a ,
t h e s e h a b i t a t s w e r e s h a l l o w « 5 m d e e p ) , h a d s o f t m u d d y b o t t o m s r i c h i n o r g a n i c
m a t t e r a n d t h e y w e r e f r i n g e d b y p a p y r u s ( C y p e r u s p a p y r u s ) . T h e i r e n v i r o n m e n t
w a s t y p i c a l l y s h e l t e r e d f r o m o f f s h o r e a n d a l o n g t h e s h o r e w i n d s . T h e a b o v e
C h a l l e n g e s f o r M a n a g e m e n t o f t h e F i s h e r i e s R e s o u r c e s ,
B i o d i v e r s i t y a n d E n v i r o n m e n t o f L a k e V i c t o r i a
R. Nile
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Fig. 7.2.2. Extrapolated potential for establishment and ploriferation of water h~lacinth along the
shores of Lake Victoria (Modified from Twongo, 1996).
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Availability of nutrients in the shallowwater hyacinth nurseries located over mud rich in
organic debris facilitated rapid weed growth. The luxurious weed mats eventually spilled
out of the restricted nurseries and spread laterally along the less sheltered shores and
eventually formed firm stationary mats. Lateral and lake-ward expansion of the
stationary weed fringes in the Ugandan portion of Lake Victoria continued until 1995
when they averaged 10-5 m in width. At their maximum extent, stationarywater hyacinth
was estimated to fringe about 80% of the shoreline length in Uganda, and cover an
estimated total area of 2200 ha (NARO, 2002). A comparatively limited lateral extent
of well-developed stationary fringes of water hyacinth developed along the shores of
characterization of the habitats suitable for water hyacinth infestation and
proliferation to include papyrus as an emergent indicator macrophyte in the Uganda
portion of Lake Victoria facilitated lake-wide extrapolated identification of the
potential proliferation zones for the weed from Admiralty Charts of the lake
(Twongo et a/., 1995; Fig 7.2.2).
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L a k e V i c t o r i a i n K e n y a a n d T a n z a n i a , p o s s i b l y d u e t o t h e p r e p o n d e r a n c e o f h a r d -
b o t t o m e d ( c l a y , r o c k y a n d s a n d y ) e n v i r o n m e n t s . T h e s e s h o r e s a r e a l s o r e l a t i v e l y
o p e n w i t h m u c h f e w e r s h e l t e r e d b a y s a n d i n - l e t s t y p i c a l o f t h o s e i n t h e U g a n d a n p o r t i o n
o f t h e l a k e .
F o r m a t i o n o f m o b i l e w a t e r h y a c i n t h s t a r t e d d u r i n g t h e e a r l y 1 9 9 0 s w h e n t h e s t a t i o n a r y
w e e d m a t s a l o n g t h e s h o r e s e x p a n d e d b e y o n d t h e r e q u i r e d s h e l t e r t h r e s h o l d p r o v i d e d b y
s h o r e l i n e t o p o g r a p h y . T h i s d y n a m i c a s p e c t s i g n a l e d t h e b e g i n n i n g o f r e d i s t r i b u t i o n o f w a t e r
h y a c i n t h o n L a k e V i c t o r i a . P a r t s o f t h e w e e d m a t s b r o k e a w a y a n d f l o a t e d a b o u t b u t t h e s e
l o o s e p l a n t s w e r e o f t e n r e t u r n e d b y d i u r n a l w i n d s t o t h e s h o r e l i n e w i t h i n a g i v e n S h e l t e r e d
b a y . T h i s p r o c e s s f a c i l i t a t e d f o r m a t i o n o f l a r g e r m o b i l e m a t s . P r o l i f e r a t i o n o f m o b i l e w a t e r
h y a c i n t h i n v a r i o u s b a y s c o n t i n u e d a t d i f f e r e n t r a t e s . M u r c h i s o n B a y n e a r K a m p a l a w a s t h e
m o s t e f f i c i e n t w e e d p r o d u c t i o n c e n t r e i n U g a n d a . T h i s w e l l s h e l t e r e d b a y s t o r e d m o s t o f
t h e w e e d b i o m a s s p r o d u c e d . D u r i n g t h e l a s t q u a r t e r o f e v e r y y e a r , g u s t s o f s t r o n g w i n d s
o f t e n a s s o c i a t e d w i t h t h u n d e r s t o r m s , e v a c u a t e d m o b i l e w a t e r h y a c i n t h f r o m t h e p r o d u c t i o n
b a y s t o t h e o p e n l a k e . M u r c h i s o n B a y a l w a y s c o n t r i b u t e d t h e l a r g e s t w e e d b i o m a s s . T h e
v a s t e x p a n s e o f w a t e r h y a c i n t h w a s b u f f e r e d a b o u t t h e o p e n l a k e b y t h e w a v e s , t h r o u g h
s p e c t a c u l a r m i g r a t i o n s , w h i c h o f t e n l a s t e d 1 t o 2 w e e k s ( F i g . 7 . 2 . 3 ) . S u b s e q u e n t l y , p r e v a i l i n g
,
w i n d s r e l o c a t e d m o s t o f t h e m o b i l e w e e d b i o m a s s i n t o t h r e e s t r a t e g i c a l l y p o s i t i o n e d s h e l t e r e d
b a y s ( W a i y a , T h r u s t o n a n d H a n n i n g t o n ) t o t h e n o r t h o f t h e U g a n d a n s e c t o r o f t h e l a k e .
O n c e i n t h e s h e l t e r e d b a y s , t h e w a t e r h y a c i n t h b i o m a s s w a s r a r e l y , a n d i f a t a l l , o n l y p a r t i a l l y ,
e v a c u a t e d . T h e s e b a y s w e r e , t h e r e f o r e , r e f e r r e d t o a s " w a t e r h y a c i n t h s t o r a g e b a y s " . W e e d
b i o m a s s w a s a c c u m u l a t e d a n d c o n f i n e d i n t h e s e b a y s f r o m a b o u t 1 9 9 2 t o 1 9 9 7 . T h e
t e m p o r a l w a t e r h y a c i n t h p r o d u c t i o n a n d s t o r a g e c a p a c i t y o f a n u m b e r o f s h e l t e r e d b a y s i n
n o r t h e r n L a k e V i c t o r i a i n U g a n d a a r e i l l u s t r a t e d i n T a b l e 7 . 2 . 1 . T h e v a l u e s g i v e n a r e e s t i m a t e s
o f w a t e r h y a c i n t h c o v e r a b u n d a n c e . T h e r a t e o f a c c u m u l a t i o n o f w a t e r h y a c i n t h i n t h e t h r e e
s t o r a g e b a y s a n d i n t h e m a i n p r o d u c t i o n b a y ( M u r c h i s o n ) , a r e p l o t t e d i n F i g . 7 . 2 . 4 . T h e
d y n a m i c r e l a t i o n s h i p b e t w e e n w e e d p r o d u c t i o n a n d r e l o c a t i o n f o r s t o r a g e i s c l e a r l y i l l u s t r a t e d .
T h e i n i t i a l a c c u m u l a t i o n r a t e o f m o b i l e w a t e r h y a c i n t h c o v e r i n s h e l t e r e d b a y s w a s
a p p a r e n t l y f a c i l i t a t e d b y a v a i l a b i l i t y o f n u t r i e n t r e s e r v e s . F o r e x a m p l e , i n L a k e V i c t o r i a ,
U g a n d a , m o b i l e w a t e r h y a c i n t h i n i t i a l l y e x p a n d e d f a s t e r i n M u r c h i s o n a n d M a c d o n a l d
b a y s t h a n i n o t h e r b a y s s u c h a s T h r u s t o n a n d H a n n i n g t o n ( s e e T a b l e 7 . 2 . 1 ) . H o w e v e r ,
w e e d c o v e r e s t i m a t e s i n s o m e o f t h e p r o t e c t e d b a y s s u c h a s M a c d o n a l d a n d P r i n g l e ,
c o n t i n u e d t o d e c l i n e o v e r t i m e , i n d i c a t i n g d i m i n i s h i n g w a t e r h y a c i n t h p r o l i f e r a t i o n t r e n d s .
S u b s e q u e n t r e s e a r c h i n d i c a t e d t h a t t h e d e c l i n e i n w a t e r h y a c i n t h c o v e r w a s d u e t o t h e
r e l a t i v e l y l o w s t o c k s o f e s s e n t i a l n u t r i e n t s e s p e c i a l l y p h o s p h o r u s ( s e e l a s t c o l u m n o f
T a b l e 7 . 2 . 1 ) . S u s t a i n e d p r o l i f i c w a t e r h y a c i n t h p r o d u c t i o n w a s m a i n t a i n e d o n l y i n
M u r c h i s o n B a y , w h i c h r e g i s t e r e d b y f a r t h e h i g h e s t c o n t e n t o f p h o s p h o r u s . S u s t a i n e d
h i g h w e e d p r o d u c t i o n r a t e i n t h i s b a y w a s f a c i l i t a t e d b y t h e c o n s t a n t i n p u t o f m u n i c i p a l
e f f l u e n t s f r o m t h e C i t y o f K a m p a l a .
C h a l l e n g e s l o r M a n a g e m e n t o f t h e F i s h e r i e s R e s o u r c e s ,




















Fig. 7.2.3. Water hyacinth migration routes from the production bay (Murchison) to the storage bays
(Thruston, Hannington and Waiya). Redrawn from Schounten et al 1999).
Infestations of water hyacinth in the Kagera River are distributed through most of
the river course. Most other rivers that flow into Lake Victoria such as the Mara,
Kuja and Migori have water hyacinth infestations only in the delta zones. These
portions of the rivers are centers of active weed proliferation, whose intensity
increases markedly at the onset of the rainy season in response to increase in the
nutrient load in the water flushing the catchments.
Table 7.2.1. Changes in cover abundance (ha) of mobile water hyacinth in 'production' and 'storage'
bays in northern Lake Victoria - Uganda.
Location 1994 1997 1998 1998 1999 2001 Mean
(Bays) (May) (October) SHP (fJgL")
MurchisonA 877 490 100 <2 10 425
Namirembe NO NO NO NO NO 4 92
Waiya* 3 80 140 20 <1 <05 7.8
Thruston* 108 790 800 30 <1 <1 9.7
Hannington' 96 304 750 300 <1 <1 12.0
Macdonald 13 4 <2 <2 <1 <1 12.5
Pringle 15 5 <1 <1 <1 <1 14.5
Total cover 1,112 1673 1,793 353 <8 <18
AMajor production centre; * Major storage bays; NO = Not determined.
Challenges for Management of the Fisheries Resources,
Biodiversity and Environment of Lake Victoria
1 9 4
P r o l i f e r a t i o n o f w a t e r h y a c i n t h i n K e n y a n a n d T a n z a n i a n w a t e r s
R a p i d p r o l i f e r a t i o n o f w a t e r h y a c i n t h i n t h e K e n y a w a t e r s o f L a k e V i c t o r i a o c c u r r e d i n
t h e n u t r i e n t - r i c h b a y s s u c h a s K i s u m u , K e n d u , N y a k a c h a n d H o m a ( E A C 1 9 9 9 ) .
M a x i m u m w a t e r h y a c i n t h c c v e r i n t h e K e n y a s e c t o r o f t h e l a k e , m o s t o f i t m o b i l e , w a s
e s t i m a t e d a t 6 , 0 0 0 h a l a t e i n t h e 1 9 9 0 s . E x t e n s i v e d i s t r i b u t i o n a n d p r o l i f e r a t i o n o f
w a t e r h y a c i n t h i n t h e T a n z a n i a n w a t e r s o c c u r r e d a l o n g t h e e a s t e r n s h e l t e r e d z o n e s
s u c h a s M a r a B a y , B a u m a n G u l f , S p e k e G u l f , a s w e l l a s i n E m i n P a s h a G u l f a n d
R u b a f u B a y t o t h e s o u t h ( E A C 1 9 9 9 ) . T h e m a x i m u m e s t i m a t e o f t h a t i n f e s t a t i o n w a s
p u t a t 2 , 0 0 0 h a , i n t h e l a t e 1 9 9 0 s . M o s t o f t h e w a t e r h y a c i n t h w a s m o b i l e .
I m p a c t s o f w a t e r h y a c i n t h i n t h e L a k e V i c t o r i a B a s i n
I n f e s t a t i o n s o f w a t e r h y a c i n t h i n t h e L a k e V i c t o r i a B a s i n i n f l i c t e d s o c i o - e c o n o m i c ,
e n v i r o n m e n t . a l a n d e c o l o g i c a l i m p a c t s . T h e g e n e r a l i m p a c t s o f t h e w e e d , d u e
m a i n l y t o t h e h u g e a n d o f t e n t i g h t l y p a c k e d b i o m a s s , i n c l u d e d :
• M e c h a n i c a l d a m a g e a n d l o r o b s t r u c t i o n b y m o b i l e w e e d b i o m a s s ;
• E x c l u s i o n o f l i g h t a n d d i s s o l v e d o x y g e n f r o m t h e w a t e r e n v i r o n m e n t
u n d e r t i g h t l y p a c k e d w e e d m a t s ;
• D e p l e t i o n o f d i s s o l v e d o x y g e n , r e l e a s e o f t o x i c g a s e s a n d f i n e d e b r i s
d u e t o c o n t i n u o u s d e a t h a n d d e c o m p o s i t i o n o f d e a d w e e d b i o m a s s .
A l l t h e t h r e e g e n e r a l i s e d f a c t o r s c o n t r i b u t e d t o b o t h t h e s o c i o - e c o n o m i c a n d
e n v i r o n m e n t a l i m p a c t s o f w a t e r h y a c i n t h i n t h e L a k e V i c t o r i a B a s i n o u t l i n e d b e l o w .
C h a l l e n g e s f o r M a n a g e m e n t o f t h e F i s h e r i e s R e s o u r c e s .
































Fig. 7.2.4. Trends In distribution of water hyacinth cover (ha) In major production storage hot spots (bats) of Lake Victoria between 1994 and 2000 and (insect)





























S o c i o - e c o n o m i c i m p a c t s
T h e m a j o r n e g a t i v e s o c i o - e c o n o m i c i m p a c t s o f w a t e r h y a c i n t h a f f e c t e d a v a r i e t y o f
a c t i v i t i e s i n c l u d i n g f i s h i n g , w a t e r t r a n s p o r t , w a t e r s u p p l y , g e n e r a t i o n o f e l e c t r i c i t y a n d
r e c r e a t i o n ( O d o n g k a r a 1 9 9 5 , 1 9 9 7 ) . L a k e s i d e p e o p l e a s w e l l a s t h e d i f f e r e n t t y p e s o f
s h o r e l i n e e s t a b l i s h m e n t s w e r e a f f e c t e d b y s t a t i o n a r y a n d m o b i l e w e e d m a t s , t h r o u g h
o b s t r u c t e d a c c e s s t o t h e l a k e a t w a t e r i n g p o i n t s , l a n d i n g b e a c h e s , f i s h i n g g r o u n d s
a n d a l o n g t r a n s p o r t r o u t e s . S m o t h e r i n g a n d c a r r y i n g a w a y f i s h i n g g e a r s b y m o b i l e
w a t e r h y a c i n t h c a u s e d s e r i o u s e c o n o m i c l o s s e s , w h i c h o f t e n i n v o l v e d e n t i r e s e t s o f
t h e g e a r s . W a t e r f i l t r a t i o n f a c i l i t i e s a t l a r g e - s c a l e w a t e r a b s t r a c t i o n p l a n t s w e r e c l o g g e d
o r d i s a b l e d w h e n i n f i l t r a t e d b y f i n e f r a g m e n t s o f d e c o m p o s i n g w e e d d e b r i s . M o r e
f r e q u e n t s e r v i c i n g a n d r e p l a c e m e n t o f w a t e r p u m p f i l t e r s b l o c k e d b y t h e f i n e d e b r i s
w a s e s s e n t i a l . R e m o v a l o f d e b r i s , c o l o u r a n d u n p l e a s a n t o d o u r s i m p a r t e d t o r a w w a t e r
b y d e c o m p o s i n g w a t e r h y a c i n t h c o n s i d e r a b l y i n c r e a s e d t h e t o t a l b i l l f o r w a t e r
p u r i f i c a t i o n a n d t h i s w a s p a s s e d o n t o t h e c o n s u m e r .
H y d r o e l e c t r i c p o w e r g e n e r a t i o n f a c i l i t i e s w e r e a l s o a f f e c t e d . P h y s i c a l e x t r a c t i o n o f
w a t e r h y a c i n t h b i o m a s s f r o m O w e n F a l l s D a m ( N a l u b a a l e D a m ) i m p o s e d a d d i t i o n a l
c o s t s t o t h e p i a n t . I n c r e a s e i n f r e q u e n c y o f c l e a n i n g t h e g a t e s c r e e n s b l o c k e d b y w a t e r
h y a c i n t h r e s u l t e d i n a d d i t i o n a l c o s t s a s w e l l a s l o s s i n p o w e r g e n e r a t i o n t i m e . S e r v i c i n g
o f t h e c o o l i n g s y s t e m f o r t h e t u r b i n e s , w h i c h w a s o f t e n b l o c k e d b y f i n e w e e d d e b r i s
a l s o r e s u l t e d i n e x t r a c o s t s a s w e l l a s l o s s i n p o w e r g e n e r a t i o n t i m e . V a r i o u s o t h e r
i n d u s t r i e s i n c u r r e d s u b s e q u e n t l o s s e s i n p r o d u c t i o n d u e t o i n c r e a s e i n t h e f r e q u e n c y
o f l o a d s h e d d i n g . R e c r e a t i o n a l f a c i l i t i e s a l o n g b e a c h e s w e r e a l s o o f t e n s m o t h e r e d b y
t h e w e e d o r f o w l e d b y d e p o s i t s o f m u d a n d d e c a y i n g w a t e r h y a c i n t h d e b r i s . T h e i m p a c t s
o f t e n i n v o l v e d l o s s o f r e s o u r c e s o r n e c e s s i t a t e d c o n s i d e r a b l e u n p l a n n e d i n v e s t m e n t .
E n v i r o n m e n t a l a n d e c o l o g i c a l i m p a c t s
I n f o r m a t i o n c o l l e c t e d b y s c i e n t i s t s r e v e a l e d n e g a t i v e e n v i r o n m e n t a l / e c o l o g i c a l i m p a c t s
t h a t i n c l u d e d d i s p l a c e m e n t o f b i o d i v e r s i t y m a i n l y t h r o u g h d e g r a d a t i o n o f w a t e r q u a l i t y
a n d s m o t h e r i n g o f h a b i t a t s b y e x t e n s i v e , p e r m a n e n t w a t e r h y a c i n t h c o v e r . T h e w a t e r
u n d e r t h e i n t e r i o r o f e x t e n s i v e s t a t i o n a r y m a t s o f w a t e r h y a c i n t h w a s v i r t u a l l y d e v o i d o f
o x y g e n p a r t i c u l a r l y l a t e i n t h e n i g h t a n d e a r l y m o r n i n g ( W i l l o u g h b y e t a I . , 1 9 9 3 ) . T h e
t h i c k s u r f a c e c o v e r o f t h e w e e d r e s t r i c t e d d i f f u s i o n o f a t m o s p h e r i c o x y g e n i n t o t h e
w a t e r w h i l e t h e d e c a y p r o c e s s e s o f d e a d w e e d d e b r i s d e p l e t e d m o s t o x y g e n
a c c u m u l a t e d d u r i n g t h e d a y . D i f f u s e l i g h t , a n d p o o r w a t e r q u a l i t y u n d e r c o n d i t i o n s o f
d e c o m p o s i n g w a t e r h y a c i n t h d e b r i s r e d u c e d o r e l i m i n a t e d g r o w t h o f a l g a e a n d a q u a t i c
m a c r o p h y t e s ( a n d h e n c e p h o t o s y n t h e s i s ) ; a n d h e n c e e x c l u d e d m o s t b i o d i v e r s i t y
d e p e n d e n t o n d i s s o l v e d o x y g e n . E x t e n s i v e s t a t i o n a r y m a t s a n d t e m p o r a r i l y r e s i d e n t
m a t s d i s p l a c e d f i s h a n d o t h e r a n i m a l s f r o m i n s h o r e n u r s e r y a n d f e e d i n g h a b i t a t s .
R e f u g i a f o r b i o d i v e r s i t y , o r i g i n a l l y p r o v i d e d u n d e r t h e n a t i v e m a c r o p h y t e s w e r e l o s t
C h a l l e n g e s f o r M a n a g e m e n t o f t h e F i s h e r i e s R e s o u r c e s ,








































(Willoughby et al. 1993; Willoughby et al., 1996). On the other hand, large numbers of
the typically low oxygen-tolerant invertebrate taxa such as chironomids and annelids
flourished in environments with stationary water hyacinth (Wanda 1997,2001 ).
Positive impacts of Water hyacinth infestations
Some water hyacinth infestations in Lake Victoria were associated with positive
impacts. The main socio-economic reward was job opportunities for manual weed
biomass removal at landings, where economic establishments and communities
paid for labour. Considerable side benefits were obtained when hand tools and
protective wear provided by government for water hyacinth removal, were also
used for general maintenance of cleanliness at the beaches. Increased catches
offishes like the lungfish and catfish were realized at stationary fringes of water
hyacinth. Positive environmental benefits were realized mainly through enhanced
availability of refugia and feeding centers for fish and various other aquatic fauna
at narrow stationary fringes of the weed, whose roots were regularly fiushed with
well-oxygenated water. Such water hyacinth fringes were rich in a variety of
biodiversity including encrusted algae, and various invertebrates (Wanda, 2001).
For some organisms like algae, invertebrates, the juvenile and the smaller fishes
e.g. Haplochromines, the zone offered an ideal environment food and shelter from
predation (Willoughby et al., 1996). It was expected, therefore, that the open water
interface of even the mobile water hyacinth mats was a haven for biodiversity
similar to that associated with the narrow well-oxygenated stationary fringes.
Management of Water hyacinth in Lake Victoria Basin
Discussion on the challenges to manage water hyacinth in the Lake Victoria basin
is largely limited to the experience in Uganda. The process to manage water
hyacinth in Uganda evolved systematically through establishment of institutional
arrangements; formulation of a weed control strategy; development and verification
of weed management options; and implementation of the contro,! strategy (Orach-
Meza 1995; NARO, 2002). A regional approach to the management of water
hyacinth on Lake Victoria was laterformulated (EAC 1999).
Establishment of institutional arrangements
The Ministry of Agriculture Animal industry and Fisheries (MAAIF) coordinated
the process to establish an institutional arrangementfor the control ofwater hyacinth
in Uganda. A National Taskforce on Water hyacinth Control (NTWC), composed
of senior professionals from government institutions and other agencies affected
by water hyacinth, was constituted in 1992 to formulate a strategy to control water
hyacinth and oversee its implementation. The National Agricultural Research
Organization (NARO) coordinated the NTWC. A Steering Committee on Water
Challenges for Managemenl of ne Fisheries Resources,
Biodiversity and EnVIronment of Lake Victoria
1 9 8
h y a c i n t h ( S C W ) , b a s e d i n t h e o f f i c e o f t h e P r i m e ~/1inisterw a s s u b s e q u e n t l y f o r m e d
t o o r o v i c i e t o p - l e v e l p o l i t i c a l s u p p o r t a n d g u i d a n c e t o t h e w a t e r h y a c i n t h c o n t r o l
" r o c e s s , ! n t u r n , a s u b c o m m i t t e e o f t h e A g r i c u l t u r a l P ' : ' l l i c y C o m m i t t e e - t h e
A g r i c u l t u r a l P o l l e y S u b - c o m m i t t e e o n W a t e r h y a c i n t h ( P - ' p S v V ) - w a s c o n s t i t u t e d t o
c o - ) r d i n a t e w a t e r h y a c i n t h c o n t r o ! p r o c e s s e s a n d a c t a s a l i n k w i t h t h e S e w .
L a t e r , a W a t e r H y a c i i i t h U n i t ( W H U ) v J a s f o r m e d j p M A A W t o s u p e r v i s e a n d c o -
o r d i n 8 t e i m p l e m e n t a t i o n o f W a t e r h y a c i n t h m a n a g e m e n t . V a r i o u s r e s e a r c h
i n s t i t u t e s o f N , l \ R O a s s i s t e d b y o t h e r n a t i o n a l r e s e a r c h i n s t i t u t i o n s c a r r i e d o u t a l l
a s s o c i a t e d r e s e a r c h .
T h e W a t e r h y a c i n t h c o n t r o l s t r a t e g y
T h e N T C W f o r m u l a t . e d a n A c t i o n P i a n f o r t h e c o n t r o l o f t h e w a t e r h v a c i n t h , w h i c h
e m p h a s i z e d i n t f ! g r a t i o n o f b i o l o g i c . - a l c o n t r o l a s t h e s u s t a i n a b l e o p t i o n , w i t h s e l e c t i v e
p h / s i c a l ( m a n u a l a n d m 2 c h a n i c a l ) w e e d r e m o v a l f o r i m m e d i a t e r e l i e f a t v 8 r i o u s
h c i l i t i e s a n d i m . : a l l a t i o t l s , T h e p o s s i b l e . u s e o f h e r b i c i d e s t o c o n t r o l w a t e r h y a c i n t h
v . a s i e f t o p e n , p s n d i n g e f f i c a c y a n d f n v i r o n m e n t a l i m p a c t A s s e s s m e n t ( E I A ) . T h e
Comm;~ee a l s o r e c o m r n e n d e d ~.ne i m m e d i a t e a c t u a l l s a t i o n o f m a n u a l r e r n o v a l a s a n
ir:iti~1 r ' l e a s u r e t o a l l e v i a t e w e e d b i o m a s s i m p a c t s a t v i t a l e c o n o m i c i n s t a l i a t i o n s a n d
d c c e s s r o u t e s ( h y d r o p o w e r g e n e r a t i o n f a c i l i t i e s , w a t e r a b s t r a c t i o n c e n t e r s , l a n d i n g
b e a c h e s , a n d w a g o n f e r r y t e r r n i n a l s ) . T h e s e r e c o m m e n d a t i o n s d e f i n e d t h e t e c h n i c a l
r o a d l : 1 a p t o w a r d s w a t e r h y a c i n t h c o n t r o l i n U g a n d a .
T h e r e s 2 a r c h i n s t i t u t e s o f N A R O , a s s i s t e d b y s c i e n t i s t s o f t h e N a t i o n a ! W a t e r a n d
S e w a g e C o r p o r a t i o n ( N W S C ) a n d M a k e r e r e U n i v e r s i t y , c a r r i e d o u t b e n c h - s c a l e a n d
p o n d e x p e r i m e n t s t o v e r i f y t h e e f f i c ; ) c y a n d e n v i r o n m e n t a l f r i e n d l i n e s s o f v a r i o u s
c a r 1 d i d a t e h e r b i c i d e s f o r p o s s i b l e c o n t : o l o f w a t e r h y a c i n t h . T h e s e s t u d i e s \ v e r e
e v e n t u a l l y i n t e g r a t e d i n t o ( ) f u l l E i ; : . \ o n t h e u s e o f h e r b i c i d e s . T h e r e s u l t s o f t h e E I A
w e r e , h o w e v e r , d e e m e d i n c o n c l u s i v e a n d u s e o f h e r b i c i d e s t o c o n t r o l w a t e r h y a c i n t h
w a s s h e l v e d . T e s t s w e r e 8 1 s o c a r r i e d o u t , a t t h e r e q u e s t o f K e n y a a n d T a n z a n i a , t o
d e m o n s t r a t e t h e s p e c i f i c i t y ' ) f t v I / O b i o l o g i c a l c o n t r o : w e e v i i s , N e o c h e t i n a b r u c h i a n d
N e o c h e f i n a e i c h h o r n i a c . T h e t e s t s w e r e c o n d u c t e d o n c o m m o n c o m m e r c i a l a n d
f o o d c r o p s i n i h e r e g i o n . T h e r e s u l t s o p e n e d t h e w a y f o r t h e r e l e a s e o f b i o l o g i c a l
c o n t r o l a g e n t s o n L a k e V i c t o r i a .
I m p l e m ' ? : 1 t a t i o n o r t h e W a t e r h y a c i n t h c o n t r o l s t r a t e g y
' 1 h e o r a c t i G a l s t e p s t 8 k e n i n U g a n d a t o c o n t r o l t h e p r o l i f e r a t i o n o f w a t e r h y a c i n t h w e r e
sys~emati: a n d d e l i b e r a t e . M a n u a l w(~ed r e m o v a l b y l a k e s i d e p e o p l e w a s p o p u i a r i s e d
t h r D u g n s e n s i t b , : : t i o n a n : ) f a c i l i t a t ' 3 o w i t h h a n d i m p l e ; n e n t s a n d p r o t e c t i v e g e a r s
p r o v i d e d b y t h e G r J ' J 8 r r : , ' I " l e n t o f U g a n d a , I n i t i a l l y , m a ' J u 2 1 w e e d r e m o v a l \ V C l S t h e o n l y
a V . ' : i i l a b ! e c o n t r o l i l l e a s u r e : : 1 t s m a l l l r l : l d i n g s a n d i n a p p r o 8 c h e s t o l a l l d i n g b e a c h e s
t h r o u g h w s t l a m J s . M(;chani~~ed \ v a t e r h y 3 c i n t h r e m o v a l v l i ' a s s u b s e q u e n t l y i m p l e m e n t e d
a t v i t a l e c o n o m i c i n s t a l i a t i o n s S U C i l ( ) S t h e N a l u b a l e h y d r o e l e c t r i c p o w e r g e n e r a t i o n
C " " , . 3 . l I e n y p : l o r ~~~dn(1ge'1~;r11 o~ t l , . g F \ 5 t l C r i e s R e s o u r c e s ,





























facility across the Nile River in Jinja ,and at the Wagon FenyTerminal at Port Bell Pier,
Murchison Bay. Appropriately designed mechanicalweed harvesterswere used.
Plate 7.2.1. One of the strategies used to contain water hyacinth spread through awareness.
The environmental friendliness of managing water hyacinth using biological control
weevils was evaluated and accepted by the authorities in Uganda. Two biological
control weevils Neochetina bruchi and Neochetina eichhomiae were dUly imported
from Benin in WestAfrica and released into Lake Kyoga in 1993 (Ogwang and Malo,
1999). Weevil mUltiplication and specificity tests of the two biological control weevils
were conducted on common commercial and food crops in the region (Ogwang and
Molo 1997). Results of the specificity experiments opened. the way for release of
Biological control weevils in LakeVictoria by Uganda in 1995 and 1996, and by Kenya
and Tanzania in 1997and 1998 (Mallya 1999; Ochielefal., 1999)
Effective management by biological control and environmental stress
The establishment and multiplication ofNeochetina weevils on mobilewater hyacinth
in the Ugandan portion ofLakeVictoria, especially in the three water hyacinth storage
bays ofWaiya, Thruston, and Hannington, was realised within one year. Full impact,
ostensibly due solely to the effects ofbiological control, occurred early in 1998, hardly
three years since the introduction ofbiological control weevils. The progressive decline
in the health and stature of the mobile water hyacinth led to severe deterioration in
plant condition (Plate 7.2.2) followed by extensive decayofthe underwaterbiomass,
culminating into loss ofmatcohesion, listing and widespread sinking ofvastexpanses
ofwater hyacinth in the three collection bays, virtually overnight At least 1,600 ha of
mobile water hyacinth perished in the Uganda portion ofthe lake in thatepisode. The
massive sinking occurred dUring the lastquarterofthe year (1998), when the annual
thunderstorms tended to evacuate water hyacinth from the three storage bays and
from Murchison Bay.
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P l a t e 7 . 2 . 2 C o m p a r i s o n b e t w e e n l u x u r i o u s w a t e r h y a c i n t h ( a ) a n d f r a i l w e e d m a t s
( b ) s e v e r e l y i m p a i r e d b y h e a v y i n f e s t a t i o n w i t h b i o l o g i c a l c o n t r o l w e e v i l s N e o c h e t i n a
e i c h h o m i 8 9 a n d N e o c h e t i n a b r u c h i i n L a k e V i c t o r i a - U g a n d a .
T h e d e s t r u c t i o n o f m o b i l e w a t e r h y a c i n t h i n t h e U g a n d a n p o r t i o n o f L a k e V i c t o r i a w a s
w i d e l y a t t r i b u t e d t o t h e e f f e c t s o f b i o l o g i c a l c o n t r o l . H o w e v e r , c a r e f u l e v a l u a t i o n o f
v a r i o u s d y n a m i c s o f t h e w e e d i n L a k e V i c t o r i a s t r o n g l y i n d i c a t e d t h a t s t r e s s f u l e f f e c t s
o f v a r i o u s e n v i r o n m e n t a l a n d h y d r o l o g i c a l p r o c e s s e s i n t h e l a r g e l a k e f a c i l i t a t e d t h e
r a p i d e s t a b l i s h m e n t o f b i o l o g i c a l c o n t r o l w e e v i l s a n d s p e e d e d u p o n s e t o f t h e d r a m a t i c
d e b i l i t a t i n g i m p a c t s o n t h e w a t e r h y a c i n t h . T h e m a i n s t r e s s f u l f a c t o r s i n c l u d e d t h e
p r o l o n g e d c o n f i n e m e n t o f m o b i l e w a t e r h y a c i n t h i n t h e s t o r a g e b a y s f o r t h r e e t o f o u r
y e a r s , u n d e r c o n d i t i o n s o f d i m i n i s h i n g n u t r i e n t s ; a n d t h e a n n u a l m i g r a t i o n o f h u g e
w a t e r h y a c i n t h m a t s a c r o s s t h e h o s t i l e o p e n w a t e r s e n r o u t e t o t h e w e e d s t o r a g e b a y s
i l l u s t r a t e d i n F i g . 7 . 2 . 3 . I t i s t h o u g h t t h a t t h e s i g n i f i c a n t r i s e i n l a k e l e v e l d u e t o t h e
h e a v y E I N i n o r a i n s o f 1 9 9 7 / 1 9 9 8 c o n t r i b u t e d t o t h e d e s t a b i l i s a t i o n o f t h e w a t e r h y a c i n t h
m a t s p r i o r t o t h e m a s s i v e s i n k i n g .
C h a l l e n g e s f o r M a n a g e m e n t o f t h e F i s h e r i e s R e s o u r c e s .
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The successful control ofmobile water hyacinth in the Uganda sectorofLake Victolia
using Neochetina weevils within three years afterestablishmentofthe control agents
was unexpected, unprecedented and to many, unbelievable. Doubt was, however,
discarded when a similar process ofmobile waterhyacinth control was observed in
the Kenyan and Tanzanian portions ofLake Victolia in the year2000.
Ecological succession and the control of stationary water hyacinth
Proliferation ofwater hyacinth into stationary fringes along the lakeshore culminated into
the phenomenon ofecological succession whereby several native aquatic plants took root
among theweed fringes, and progressively eliminated thewater hyacinth. Several native
plants such as Polygonum spp, various sedges induding Pycrius munditii, the wandering
jewCommelina bengalensis, and Ipomoea aquaticausually initiated1tle succession, follO'M:ld
by aquatic fems and or hippograss (Vossia cuspidata) (Twongo eta/., 2002). Hippograss
was usually the dominant climax vegetation. In some environments the sedge P mundtii
dominated the succession. Initially, hippograss appeared to co-exist with waterhyacinth in
a mutually beneficial association such that both plants extended their range along the
lakeshore and out towards the open water. Hippograss obtained support and nutrients
from the mud-laden substrate of the underwaterbiomass ofwaterhyacinth, and provided
extra cohesion to the mats. The mutual advance was more extensive in shallow
environments such as bays that were sheltered from offshore winds. The eventual
displacement of water hyacinth in the succession appeared to have been largely due to
light-sheddingwhen the leavesofhippograssformed athickcanopy abo,vetheweed (plate
7.2.3), and to competition for nutrients.
Plate 7.2.3. Domination of hippograss (Vossia cuspidata) during ecological succession with water
hyacinth (Eichhomia crassipes) in Lake Victoria.
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E c o l o g i c a l s u c c e s s i o n w a s , t h e r e f o r e , t h e f o u r t h f a c t o r ( i n a d d i t i o n t o p h y s i c a l e x t r a c t i o n
b y m a n u a l a n d m e c h a n i c a l m e a n s , e n v i r o n m e n t a l s t r e s s a n d b i o l o g i c a l c o n t r o l ) t h a t
c o n t r i b u t e d t o t h e c o n t r o l o f w a t e r h y a c i n t h i n L a k e V i c t o r i a . O u t o f t h e 2 , 2 0 0 h a c o v e r
e s t i m a t e o f s t a t i o n a r y w a t e r h y a c i n t h i n U g a n d a i n 1 9 9 6 , e c o l o g i c a l s u c c e s s i o n w a s
e s t i m a t e d t o h a v e d i s p l a c e d a t l e a s t 7 0 % b y 1 9 9 8 . I t s e f f e c t i v e n e s s w a s r a n k e d s e c o n d
a f t e r b i o l o g i c a l c o n t r o l . P a r t o f t h e r e m a i n i n g c o m p o n e n t o f t h e s t a t i o n a r y w a t e r h y a c i n t h
w a s d i s p e r s e d b y t h e h i g h l a k e l e v e l s d u e t o t h e E I N i n o r a i n s o f 1 9 9 7 / 9 8 , w h i l e t h e
r e s t , e s p e c i a l l y w i t h i n t h e s h e l t e r e d b a y s , c a m e u n d e r e n o r m o u s g r a z i n g p r e s s u r e
f r o m N e o c h e t i n a w e e v i l s a f t e r t h e c o l l a p s e o f t h e m o b i l e w a t e r h y a c i n t h i n t h e s e b a y s
l a t e i n 1 9 9 8 .
C o n t r o l o f s t a t i o n a r y w a t e r h y a c i n t h i n r i v e r i n e e n v i r o n m e n t s a s s o c i a t e d w i t h L a k e
V i c t o r i a ( t h e K a g e r a , t h e U p p e r V i c t o r i a N i l e a n d o t h e r a f f l u e n t r i v e r s ) w a s n o t s u c c e s s f u l
b y 2 0 0 2 ( T w o n g o e t a l . , 2 0 0 2 ) . B i o l o g i c a l c o n t r o l w e e v i l s w e r e n o t f i r m l y e s t a b l i s h e d
i n t h o s e r i v e r s . O n t h e o t h e r h a n d , e x t e n s i v e e c o l o g i c a l s u c c e s s i o n i n v o l v i n g
h i p p o g r a s s , h a d e f f e c t i v e l y c o n t r o l l e d t h e w e e d i n t h e r e l a t i v e l y s l o w f l o w i n g A l b e r t
N i l e a n d b i o l o g i c a l c o n t r o l h a d a l s o b e e n e f f e c t i v e i n p a t c h e s w h e r e e c o l o g i c a l
s u c c e s s i o n d i d n o t o c c u r . C l e a r l y , c o n t r o l o f W a t e r h y a c i n t h i n t h e r i v e r i n e e n v i r o n m e n t s
i n t h e L a k e V i c t o r i a B a s i n f r o m w h e r e l a r g e q u a n t i t i e s o f t h e w e e d e n t e r e d t h e l a k e ,
r e m a i n e d a ' c h a l l e n g e .
I m p a c t s o f c o n t r o l m e a s u r e s f o r w a t e r h y a c i n t h
E a c h o f t h e m e t h o d s a n d p r o c e s s e s w h o s e c o m b i n e d e f f e c t s l e d t o t h e c o n t r o l o f
w a t e r h y a c i n t h i n L a k e V i c t o r i a w a s a s s o c i a t e d w i t h p o t e n t i a l l y d e t r i m e n t a l s o c i o -
e c o n o m i c a n d e n v i r o n m e n t a l i m p a c t s . T h e r e m o v a l o f w a t e r h y a c i n t h b i o m a s s f r o m
t h e l a k e , t o b e d a m p e d o n l a n d , h a d t h e p o t e n t i a l t o d i s p e r s e w e e d p r o p a g u l e s
i n c l u d i n g s e e d s t o o t h e r w a t e r b o d i e s . S e c o n d l y , t h e l a r g e q u a n t i t i e s o f W a t e r h y a c i n t h
a t t h e d a m p s w e r e n o t o n l y u n s i g h t l y b u t a l s o s m e l t a w f u l l y a s t h e w e e d d e c o m p o s e d .
T r i a l s t o u t i l i z e w a t e r h y a c i n t h a s c o m p o s t i n g a r d e n s , w e r e a p p a r e n t l y n o t v e r y
s u c c e s s f u l .
E c o l o g i c a l s u c c e s s i o n b y n a t i v e p l a n t s e s p e c i a l l y h i p p o g r a s s h a d b o t h p o s i t i v e a n d
n e g a t i v e i m p a c t s . T h e m o s t n o t a b l e p o s i t i v e i m p a c t w a s t h e e v e n t u a l s u p p r e s s i o n o f
t h e w e e d ( T w o n g o e t a l . , 2 0 0 2 ) . S e c o n d l y , T h e d i s p l a c e m e n t o f s t a t i o n a r y w a t e r h y a c i n t h
w i t h s t a n d s o f h i p p o g r a s s i m p r o v e d w a t e r q u a l i t y ( n o t a b l y t h e c o n t e n t o f d i s s o l v e d
o x y g e n ) , s p e c i e s r i c h n e s s a n d f o o d - c h a i n d y n a m i c s . E n v i r o n m e n t a l q u a l i t y a n d
b i o d i v e r s i t y w e r e e x p e c t e d t o i m p r o v e f u r t h e r a s d i s i n t e g r a t i o n o f h i p p o g r a s s -
d o m i n a t e d f r i n g e s p r o g r e s s i v e l y c o l l a p s e d . T w o n e g a t i v e i m p a c t s w e r e , h o w e v e r ,
n o t e d w h e n t h e c l i m a x v e g e t a t i o n s t a n d s w e r e d i s l o d g e d f r o m t h e s h o r e l i n e .
R e s u r g e n c e o f w a t e r h y a c i n t h w a s p r e d i c t e d t o o c c u r ( a n d d i d e v e n t u a l l y o c c u r i n
s o m e b a y s ) i n t h e e x p o s e d o r i g i n a l w a t e r h y a c i n t h n u r s e r i e s . T h e m o r e t r o u b l e s o m e
C h a l l e n g e s f o r M a n a g e m e n t o f t h e F i s h e r i e s R e s o u r c e s ,
B i o d i v e r s i t y a n d E n v i r o n m e n t o f L a k e V i c t o r i a
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impacts, however, were socio-economic. Floating islands of hippograss destroyed
set fishing gears such as gillnets, smothered macrophyte beds and fishing grounds;
and blockaded landing beaches and transport lanes. These impacts were severe on
Lake Kyoga in Uganda, where ecological succession was extensive and the most
important process in the control ofwater hyacinth.
The effects of biological control lead to the collapse and sinking of about 1,600 ha of
water hyacinth biomass in the Ugandan portion of the lake in 1998. In the year 2000,
much larger expanses of the weed sunk in the Kenyan portion of the lake due to similar
effects. Scientffic experiments made by FIRRI in Thruston Bay, one of the weed storage
centers in the Ugandan portions of the lake, following the sinking of the weed biomass,
demonstrated a significant temporary decline in dissolved oxygen and elevation of
soluble reactive phosphorus at the bottom of the bay. The sunken biomass facilitated
increased diversity and abundance of decomposer macro-invertebrates especially
annelids, accompanied by intense algal productivity, zooplankton production and a
significant increase in fish species richness and production. The study did not rule out
possible elevation of the stocks of Phosphorus over the long term, due to the sunken
weed biomass.
Prospects for water hyacinth resurgence and recommendations
The distribution and quantity of water hyacinth in Lake Victoria significantly reduced
after the year 2000. Resurgence of the weed occurred in all the three riparian
states (NARO, 2001) but rapid multiplication of the residual stocks of biological control
weevils successfully contained it, except in the nutrient-rich hotspots such as Murchison
and Bunjako bays in Uganda and Kisumu Bayin Kenya. The resurgence was, therefore, a
reminder that continued nutrientenrichment ofLake Victoria could trigger fresh widespread
infestation ofthe lakewith water hyadnth and other invasiveweeds. Ofmore ulgentconcem
was the fact that management measures so far instituted in the Lake Victoria basin had not
yet controlled the vveed in the rivers especially the Kagera and the Victoria Nile. Much more
effortwas, therefore, required towards achieving comprehensive and sustainable control
ofwater hyacinth in the lake basin. The following recommendations were made.
Itwas recognized that nutrients especially phosphorus and nitrogen were essential for the
proliferation ofwater hyacinth. Research to identify nutrient sources, routes and dynamics
of the essential nutrients especially Phosphorus, were essential to the formulation of
sustainable nutrient managementstrategies.
Water hyacinth in rivers that flow into Lake Victoria ends up in the lake as live or dead
biomass. Both forms of the weed had negative environmental impacts on water quality,
which in tum influenced lake productivity and biodiversity. Research to develop effective
strategies to control riverine water hyacinth should be a priority. An effective early
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w a m i n g s u r v e i l l a n c e m e c h a n i s m f o r t h e p o s s i b l e r e s u r g e n c e o r i n v a s i o n o f w a t e r
h y a c i n t h a n d o t h e r w a t e r w e e d s i n t h e L a k e V i c t o r i a B a s i n w a s l a c k i n g . S u c h a s y s t e m ,
w h i c h s h o u l d i n v o l v e g r a s s - r o o t c o m m u n i t i e s , N G O s a n d k e y i n s t i t u t i o n s , a n d b e
l i n k e d t o s t a n d b y c o n t r o l o p t i o n s , w o u l d f a c i l i t a t e t i m e l y i d e n t i f i c a t i o n o f , a n d
r e s p o n s e t o i n v a s i v e w e e d r e s u r g e n c e o r i n v a s i o n .
W a t e r h y a c i n t h i n L a k e V i c t o r i a B a s i n w a s k n o w n t o u n d e r g o p o l y m o r p h i c
t r a n s f o r m a t i o n s ( T w o n g o e t a l . , 2 0 0 2 ) . O n e o f t h e m o r p h s w a s a d w a r f f o r m c a p a b l e
o f p r o l o n g e d e x i s t e n c e i n d i f f i c u l t e n v i r o n m e n t s a s a s t r a t e g i c s e e d r e s e r v e . W h e n
f a v o u r a b l e c o n d i t i o n s r e t u r n , t h e d w a r f f o r m r e a d i l y t r a n s f o r m s i n t o a h i g h l y p r o l i f i c
g r o w t h f o r m , w h i c h t h e n f a c i l i t a t e s r a p i d w e e d d i s p e r s a l . U n d e r s t a n d i n g o f t h e
e n v i r o n m e n t a l f a c t o r s t h a t f a c i l i t a t e d t h e s e m o r p h o m e t r i c t r a n s f o r m a t i o n s w a s i d e n t i f i e d
a s k e y t o i m p r o v e d m a n a g e m e n t s t r a t e g i e s f o r w a t e r h y a c i n t h i n t h e b a s i n .
T h e f l o w o f i n f o r m a t i o n a b o u t w a t e r h y a c i n t h a n d i t s c o n t r o l a c r o s s b o r d e r s , a n d e v e n
a m o n g s t a k e h o l d e r s w i t h i n a g i v e n c o u n t r y i n t h e L a k e V i c t o r i a B a s i n w a s w o e f u l l y
s l o w . D e l i b e r a t e e f f o r t t o p r o m o t e t h e s h a r i n g o f i n f o r m a t i o n o n v a r i o u s d e v e l o p m e n t s
i n t h e managem~nt o f w a t e r h y a c i n t h a n d o t h e r i n v a s i v e w e e d s i n t h e b a s i n a n d b e y o n d
w a s s t r o n g l y r e c o m m e n d e d .
C h a l l e n g e s f o r M a n a g e m e n t o f t h e F i s h e r i e s R e s o u r c e s ,
B l o d , v e r s l t y a n d E n , i r o n m e n t o f L a k e V i c t o r i a
